This study examined the potential mediating roles of mindfulness and body awareness in the relationship between exercise and eating behavior. Female exercisers (N = 159) recruited from fitness centers, yoga centers, and the community completed a questionnaire incorporating measures of exercise behavior, body awareness, trait mindfulness, mindful eating, dietary intake, and disordered eating symptoms. Participation in yoga was associated with significantly lower disordered eating (mediated by body awareness), whereas the amount of time spent participating in cardio-based exercise was associated with greater eating disturbance. The relationships between amount of exercise and actual food intake were not mediated by trait mindfulness or body awareness. The differential findings for dietary intake and disordered eating indicate that the body awareness cultivated in different forms of exercise may be more beneficial for clinical populations or those at risk for eating disorders than for modifying actual dietary intake in the general population.
Both energy intake (i.e., dietary consumption) and expenditure (i.e., physical activity) influence an individual's weight and health status (National Health and Medical Research Council, 2013) . One variable that may influence adherence to healthy eating behavior and engagement in physical activity is mindfulness. Mindfulness is awareness resulting from purposefully paying attention to the present moment in a nonjudgmental way (Kabat-Zinn, 1994) . It originated from Buddhist meditation and has been practiced for thousands of years in Eastern society (Baer, 2003) . Mindfulness has been described as a trait, state, and skill. As a skill it can be cultivated through activities such as yoga and meditation and can be applied to many aspects of life, including eating behavior (Carmody & Baer, 2008) .
Researchers have begun to examine the potential benefits of mindfulness for eating behavior in clinical populations (Baer, 2003) . Emerging results are promising, and increased mindfulness is shown to reduce binge eating (e.g., Tapper, Shaw, Ilsley, Hill, & Moore, 2009) . Little research has focused on the link between mindfulness and eating behavior in the general population. One study demonstrated that university students who were more mindful consumed more fruits and vegetables than those who were less mindful (Gilbert & Waltz, 2010) .
Mindful eating is characterized by an increased awareness of and responsiveness to satiety, hunger, energy levels, emotions, and environmental cues (Framson et al., 2009) . Framson et al. (2009) suggest that the mindful, calm, accepting focus of the mind and body cultivated during yoga practice may extend to the domain of eating and help people to negotiate difficult food environments. They found that regular yoga practice was associated with greater mindful eating than regular participation in other physical activity. However, they did not investigate quantity or quality of actual food consumption. In general, research examining yoga and eating behavior has focused on disordered eating behaviors and has not measured dietary intake (e.g., Daubenmier, 2005; Prichard & Tiggemann, 2008) . In addition, mindfulness itself has not been measured, although yoga-based exercise has been associated with having an awareness of and responsiveness to internal bodily sensations (Daubenmier, 2005) , a concept similar to mindfulness. Daubenmier (2005) concluded that regular practice of the mind-body exercise of yoga may promote better eating habits. Prichard and Tiggemann's (2008) examination of female aerobic participants established that time spent on cardiovascular activities was related to disordered eating, whereas time spent participating in yoga was not. This may be because yoga practice specifically incorporates mindfulness, which is associated with eating behavior.
Collectively, these studies demonstrate that yoga participation may relate to eating behavior and dietary intake differently than cardio-based forms of exercise.
The role that mindfulness plays in this relationship is unclear. The current study aimed to investigate the relationship between different types of exercise (e.g., yoga-based, cardio-based) and eating behavior (i.e., dietary intake and disordered eating) and whether this relationship is influenced by individual differences in trait mindfulness. To achieve this, the food intake, eating behavior, and mindfulness of women who participated in yoga, aerobics, or other forms of exercise were examined. It was hypothesized that (a) time spent participating in yoga would be related to greater mindful eating and consumption of healthy foods and lower consumption of unhealthy foods and proneness to disordered eating, and, in contrast, increased participation in cardio-based exercise would be related to greater disordered eating and unhealthy food consumption and lower mindful eating and healthy food consumption; and (b) the relationships between time spent participating in yoga and cardio-based exercise and mindful eating, dietary intake, and proneness to disordered eating would be mediated by trait mindfulness and body awareness.
Method Participants
Participants were 159 female exercisers ranging in age from 18 to 80 years. Participants had a mean BMI of 24.93 (SD = 4.52). On average, they participated in 5.97 hr (SD = 3.76) of physical activity per week. They spent 2.91 hr (SD = 3.19) on moderate-intensity cardio-based exercise and 1.32 hr (SD = 2.27) in yoga. They spent the remaining time on other low-intensity activity (e.g., walking, weights). Because of the minimal amount of time spent on weight-based activities (M = 0.43, SD = 0.84), this variable was omitted from further analyses.
Measures
Demographic Variables. Participants provided their age, height, and weight.
Exercise Participation. Participants indicated the type, frequency (per week), and duration (hours on each occasion) of physical activity they engaged in. Following Prichard and Tiggemann (2008) , the mean number of hours per week spent in each activity (frequency × duration) was calculated from this information. These were then categorized into yoga (incorporating hatha, bikram, dru, yin, ashtanga, integral yoga) and cardiobased exercise (e.g., running, cardio fitness classes, cycling, netball, dancing). An index of total weekly physical activity was also calculated in this manner.
Dietary Intake. All participants were asked to complete a modified Food Frequency Questionnaire (FFQ; Campbell, Crawford, & Ball, 2006) whereby they retrospectively recorded their consumption over the past week of both healthy (e.g., fruits, vegetables) and unhealthy (e.g., take-away) foods on a 9-point scale of 0
(not consumed) to 8 (five or more times per day). Higher mean scores indicate greater consumption (range 0 to 8).
Mindful Eating. Framson and colleagues' (2009) 28-item Mindful Eating Questionnaire (MEQ) assessed participants' degree of nonjudgmental awareness regarding the feelings associated with eating. It comprises five domains: disinhibition (8 items), awareness (7 items), external cues (6 items), emotional response (4 items), and distraction (3 items). Responses range from 1 (never/ rarely) to 4 (usually/always). Following Framson et al. (2009) a mean summary score was calculated from all items (range 1 to 4). Higher scores indicate more mindful eating, and these scores demonstrate acceptable internal consistency (e.g., α = .64, Framson, et al., 2009 ; present study, α = .75).
Trait Mindfulness. The Mindful Awareness Attention Scale (MAAS; Brown & Ryan, 2003) was included to determine participants' level of mindfulness in daily life. The MAAS consists of 15 items with responses on a 6-point scale from 1 (almost always) to 6 (almost never). A mean score was calculated for all items (range 1 to 6) with higher scores indicative of greater everyday mindfulness. The scores demonstrated good internal consistency (e.g., α = .87, Brown & Ryan, 2003 ; present study, α = .91).
Body Awareness . Awareness of internal bodily sensations was measured using Daubenmier's (2005) 7-item body responsiveness scale. Responses ranged from 1 (not at all true about me) to 7 (very true about me). Higher mean scores indicate greater body awareness and responsiveness to internal cues and overall showed good internal consistency (e.g., α = .83, Daubenmier, 2005 ; present study α = .77).
Proneness to Disordered Eating. Proneness to developing disordered eating behaviors was measured using the drive for thinness (7 items), body dissatisfaction (7 items), and bulimia (9 items) subscales of the Eating Disorders Inventory (EDI; Garner, Olmstead, & Polivy, 1983) . Participants responded to the 23 items on a 6-point scale ranging from 1 (never) to 6 (always). The entire range of possible scores was used as recommended by Schoemaker, van Strien, and van der Staak (1994) for nonclinical samples. Following Prichard and Tiggemann (2008) , an overall index of disordered eating proneness was calculated by summing the scores for all items (range 23 to 138) with higher total scores indicating greater eating disturbance. Use of this total score was supported by the acceptable Cronbach's alpha (α = .93).
Procedure
Following institutional ethics approval, participants were recruited from a range of fitness centers, yoga studios, and community centers around metropolitan Adelaide, South Australia. Potential participants were approached before yoga or fitness classes, at community centers and on a University campus by the first author regarding completing a 'Health Questionnaire'. Interested women completed the questionnaire immediately before class or at home and returned it anonymously via reply-paid envelope. Of the 318 questionnaires distributed, 192 (60.4%) were returned (33 were excluded due to missing data). This was acceptable given that no reimbursement was provided and participation was voluntary. Participation took approximately 20 min and return of the questionnaire was considered informed consent.
Statistical Analysis
Analyses were performed using SPSS Statistics 19.0. Descriptive statistics were calculated for all variables. Correlations were performed to determine the relationship between variables. Mediations were performed using guidelines specified by Preacher and Hayes (2008) to test the direct and indirect effects of multiple mediators.
Results

Exercise Type, Mindful Eating, and Eating Behavior
Yoga practice was positively correlated with fruit and vegetable intake, mindful eating, trait mindfulness, and body awareness; yoga practice was negatively correlated with disordered eating and intake of take-away food (Table  1) . Participation in cardio-based exercise was negatively correlated with trait mindfulness and positively related to disordered eating.
Mediation Testing
Following Preacher and Hayes (2008) , based on the relationships in Table 1 , we tested whether body awareness mediated between yoga participation and intake of fruit and vegetables and take-away food, the relative mediation effects of body awareness and trait mindfulness between yoga participation and mindful eating and disordered eating, and the extent to which trait mindfulness mediates the relationship between cardio-based exercise and disordered eating. There was no support for body awareness as a mediator between yoga participation and food consumption. Body awareness (and not trait mindfulness) did mediate the relationship between yoga participation and both mindful eating and disordered eating (Table  2) . Trait mindfulness did not mediate the relationship between cardio-based exercise and disordered eating.
Discussion
The present study investigated whether participation in different types of exercise (yoga, cardio-based) influences dietary intake and eating behavior due to mindfulness and body awareness. Participants who spent more time practicing yoga had greater body awareness and trait mindfulness. In contrast, increased time spent participating in cardio-based exercise was associated with lower trait mindfulness and was not related to body awareness. Yoga practice specifically incorporates mindfulness and promotes body awareness through a more direct experience of the body due to its process rather than outcome focus (Daubenmier, 2005) . Time spent doing yoga was also positively correlated with mindful eating. This provides support for Framson and colleagues' (2009) argument that the awareness cultivated during yoga practice extends to being aware of when, why, and how much one eats. In the current study, body awareness (not trait mindfulness) mediated this pathway. However, neither mindful eating nor trait mindfulness was related to actual dietary intake in the current study. This is in contrast to Gilbert and Waltz (2010) , who found that greater mindfulness (measured differently) correlated with higher intake of fruits and vegetables for women.
Consistent with Daubenmier (2005) , time spent practicing yoga was associated with fewer disordered eating tendencies, and this relationship was mediated by body awareness. Body awareness (being responsive to internal cues) may be a protective factor for maladaptive eating behaviors and should be considered in future research. Also consistent with previous research (e.g., Prichard & Tiggemann, 2008) , increased participation in cardio-based exercise was associated with disordered eating proneness. This relationship was not mediated by trait mindfulness or body awareness.
The present study was the first to examine mindfulness as a mediator of the relationship between exercise and eating behavior. The differential findings for dietary intake and disordered eating proneness indicate that body awareness cultivated from yoga participation may help to address disordered eating in clinical populations or those at risk for eating disorders but may not improve dietary habits in the general population. Body awareness may be more relevant to women prone to disordered eating behavior because they may be less responsive to internal bodily cues due to the continual suppression of their hunger cues. In support of this, recent research suggests that intuitive eating (one's innate ability to follow hunger and satiety cues) may be of relevance to exercise behavior (Moy, Petrie, Dockendorff, Greenleaf, & Martin, 2013) . Future research could experimentally examine the effects of increasing awareness to internal bodily cues during different forms exercise to determine its benefits for eating behavior. In addition, other factors besides mindfulness may be important to consider in relation to exercise and dietary intake in the general population (e.g., cost, culture).
The results of the current study should be considered in light of some potential limitations. First, the correlational nature of the study does not allow for causal relationships to be established. It is possible that people with a healthy relationship to eating and body image may be more body aware (mindful) and thus be drawn to process-focused exercises like yoga. Second, while the dietary intake measure used captured a wide range of food choices, it was a short-term, retrospective measure that Note. IV = independent variable; MV = mediator variable; DV = dependent variable; MV→ DV = unique contribution of mediator variable to dependent variable when mediators are entered jointly; Direct effect IV→ DV|MV = relationship between IV and DV after controlling for indirect effects; Indirect effect = mediating pathway between (i) IV and MVs, and (ii) between MVs and DVs, if confidence interval (CI) does not contain zero, the mediating effect is considered statistically significant; Sobel test = significance of mediation; BA = body awareness; EDI = disordered eating proneness; MEQ = mindful eating; MAAS = trait mindfulness; All analyses control for age and BMI. ***p < .001; **p < .01; *p < .05; †p = .08.
may not have been representative of habitual consumption. Third, to keep the questionnaire brief, amount of exercise was measured using short items on frequency and duration, and no measure of actual energy expenditure was taken. Finally, the sample recruited was very active overall and exceeded the Australian government's physical activity recommendations. Participating in a questionnairebased study on health is likely to have attracted people who engage in healthy lifestyles. Incorporating a sedentary control group would allow for comparisons with a group more representative of the general population, especially considering, according to the Australian Bureau of Statistics (2012) , that 67% of Australians do not meet the current physical activity recommendations.
In sum, the current study encapsulates the exercise and dietary experiences of a sample of Australian women with respect to the psychological construct of mindfulness. It supports the findings of previous research showing that different types of exercise correspond to differences in lifestyle behaviors, particularly disordered eating proneness. It is important to investigate how psychological variables influence lifestyle behaviors to support the development of prevention or intervention strategies to decrease risk factors of chronic disease.
